Malignant neoplasms such as renal cell carcinoma may invade the inferior vena cava leading to a risk of pulmonary tumour embolization during surgical excision. Although massive pulmonary tumour embolism occurs relatively rarely, it can have catastrophic consequences. We report the case of an acute intraoperative pulmonary tumour embolism during resection of a renal cell carcinoma. The use of transoesophageal echocardiography allowed the immediate diagnosis and appropriate management of the underlying cause of acute haemodynamic instability. The role of transoesophageal echocardiography in the diagnosis of pulmonary embolism is discussed.
Renal cell carcinoma with inferior vena caval (IVC) extension presents many challenges in management including intraoperative monitoring and surgical excision. Vena cava involvement by intraluminal extension of tumour mass has been reported to occur in 3-25% of patients with renal and/or adrenal neoplasms [1] [2] [3] . It is estimated that <0.4% of all renal cell carcinomas and <5% of those involving the IVC embolize during surgery 4 . Although massive pulmonary tumour embolism occurs relatively rarely, it can have catastrophic consequences as in the case described the appropriate treatment (surgical or transvenous catheter embolectomy) can be employed. The role of transoesophageal echocardiography (TOE) in the diagnosis of pulmonary embolism is discussed and an argument for its routine use during the excision of renal cell carcinomas invading the IVC is made.
CASE HISTORY
A 61-year-old male was scheduled for a right radical nephrectomy for renal cell carcinoma. The patient had presented with a two-week history of frank haematuria. His past medical history included previous coronary artery bypass grafting, hypertension and an asymptomatic right internal carotid artery stenosis (50-70%). Medications on admission included clopidogrel and aspirin which were discillin. A preoperative CT scan of the abdomen with contrast showed a mass in the right kidney and a thrombus. Recent coronary angiogram demonstrated patent coronary grafts and preserved left ventricular function.
The patient was premedicated with intravenous (IV) midazolam 2 mg and anaesthesia was induced with fentanyl 200 μg, propofol 160 mg and vecuronium 8 mg. Following tracheal intubation, an arterial line, large bore peripheral IV cannulae and a large bore central venous catheter were inserted. air/oxygen mixture.
Surgical dissection revealed a grossly enlarged right kidney and palpable tumour thrombus in the right renal vein extending into the IVC. During inferior vena cavotomy and tumour thrombectomy the patient developed acute hypotension with a drop in systolic BP to 70 mmHg, CVP increased acutely from 12 to 30 cmH 2 O with a concomitant decrease in E T CO 2 from 34 to 22 mmHg. An increasing F I O 2 (0.45 to 0.97) was required to maintain oxygen saturation >94%. Arterial blood gas analysis showed severe respiratory acidosis and a large P a CO 2 / E T CO 2 gradient, consistent with dead space ventilation and low cardiac output. During this time the patient was severely hypotensive requiring adrenaline 100 μg boluses and commencement of adrenaline and noradrenaline infusions to maintain a systolic blood pressure >90 mmHg. A provisional diagnosis of intraoperative pulmonary tumour embolization was made and an urgent TOE examination was performed. This demonstrated a very dilated right atrium and right ventricle (Figure1) and a large mass in the pulmonary trunk extending to both right and left main pulmonary arteries (Figure 2 ), thus An urgent cardiothoracic surgical opinion was sought from the regional centre. However in view of the patient's history of previous cardiac surgery, and his extreme haemodynamic instability, he was deemed unsuitable for interhospital transfer and open pulmonary embolectomy. A decision was therefore made to perform a percutaneous catheter pulmonary embolectomy procedure.
Haemostasis was secured, the abdominal wall was closed and the patient was then transferred to the interventional radiology suite. Pulmonary angiography showed extensive thrombus in the right main pulmonary artery (PA), the right upper and lower lobe PAs and the left lower lobe PA (Figure 3) .
Using a combination of fragmentation and suction thrombectomy, thrombus was removed from the right upper and lower lobe PAs leading to restoration of was also removed from the left lower lobe PA but little The patient was transferred to the intensive care unit (ICU) following percutaneous pulmonary embolectomy. However postoperatively his haemodynamic status continued to deteriorate, with continued increasing inotrope and vasopressor requirements, and worsening respiratory acidosis and he died 12 hours following ICU admission.
DISCUSSION
Intraoperative pulmonary embolism (PE) is assomortality. The term PE encompasses embolism from many sources including venous thrombus, air, bone tumour.
Over the past decade the importance of TOE as a diagnostic and monitoring tool for the intraoperative management of surgical patients has become increasingly more evident 5 . TOE has been found to be an invaluable tool in the diagnosis of unexplained intraoperative haemodynamic instability as it can rapidly yield information on right and left ventricular systolic function, intravascular volume status and the presence of obstructing lesions such as pericardial tamponade and intracardiac masses 4,6-11 . Practice guidelines recently introduced by the American Society of Echocardiography and Society of Cardiovascular Anesthesiologists strongly recommend the use of TOE for diagnosis and management of acute, life-threatening intraoperative haemodynamic collapse 12 .
TOE is often considered a primary diagnostic technique to identify patients with intraoperative PE because of its availability and practicality in the operating room and the lack of interference it affords with resuscitation efforts. Other diagnostic techniques such as spiral CT or pulmonary angiography may not be practical in the setting of severe intraoperative PE.
Several studies have investigated the role of TOE as a primary diagnostic technique in haemothat the diagnostic power of TOE compared with comparable (TOE 80% sensitive, spiral CT 90% 13 . In another study by the same investigators, TOE was found to have a 14 . This contrasts with a recent study which found that TOE performed intraoperatively during emergency of PE in only 46% patients 15 . In the ICU setting Vieillard-Baron et al found that TOE had a sensiproximal PE in ICU patients and that the main limitation of TOE concerned the diagnosis of emboli in the left PA 16 . This is due to the fact that interposition of the left main bronchus. However because of the high prevalence of bilateral central PE in patients with haemodynamic instability, TOE 13 . Currently there are no guidelines for the use of intraoperative TOE in renal cell carcinoma cases. In the case described above, TOE was invaluable in rapidly diagnosing intraoperative pulmonary tumour embolization, thus facilitating appropriate therapy. Although our patient did not survive due to the massive nature of the embolus, there have been several similar reports with successful outcomes 4,11,17 . In patients with intracaval neoplastic extension, pretumour thrombus is critical. TOE has been found to be superior to CT, MRI or inferior venacavography in identifying cephalad extent of tumour thrombus 18 and therefore an argument for the routine use of TOE for excision of renal cell carcinomas invading the IVC (Stage 3b and 3c, tumour extending into the vena cava below and above the diaphragm respectively) can be made. Routine use of intraoperative TOE in such cases can provide accurate information regarding the extent of IVC involvement, guidance for placement of a vena caval clamp thrombus 19-21 as well as allowing for the immediate In summary, this case demonstrates the valuable role TOE monitoring can play in the diagnosis of intraoperative pulmonary tumour embolization. Routine use of perioperative TOE monitoring should be considered during resection of renal cell carcinomas invading the IVC.
